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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

be it known THAT WE, Makoto Saotome, a citizen of 
Japan residing at Kawasaki, Japan and Nobuhide Maruo, a 
citizen of Japan residing at Kawasaki, Japan have invented 
certain new and useful improvements in 



COMMUNICATION DEVICE 



of which the following is a specification : - 



TITLE OF THE INVENTION 

COMMUNICATION DEVICE 

BACKGROUND OF THE INVENTION 

This application claims the benefit of a 
Japanese Patent Application No . 2000-156441 filed May 
26, 2000, in the Japanese Patent Office, the 
disclosure of which is hereby incorporated by 
reference . 

1. Field of the Invention 

The present invention generally relates to 
communication devices, and more particularly to a 
communication device which has a function of 
controlling a disconnection of a line which is being 
used for a communication when an abnormality is 
detected in a computer equipment which is coupled to 
the communication device. 

2. Description of the Related Art 

In a communication using a communication 
device such as a modem which is coupled to or built 
into a computer equipment, control related to 
disconnection of a line which is being used for the 
communication is in most cases carried out based on 
a signal received from the computer equipment. For 
this reason, if a failure or the like occurs in the 
computer equipment and a line disconnection 
instruction is not correctly issued from the 
computer equipment, the line remains in a connected 
state. When the line remains in the connected state, 
the accounting continues to be made with respect to 
the use of the line and the connection to a 
destination. Recently, there are more occasions to 
make a communication using a combination of the 
computer equipment, the communication device and a 
wireless telephone set. Consequently, in addition 
to the problem of the continued accounting being 
made when the failure is generated in the computer 



equipment, the wear of a battery of the wireless 
telephone set due to the continued communication is 
also becoming a problem. 

With respect to the above described 
problems, a first method has been proposed to 
disconnect the line by detecting a no-communication 
state which is generated when an abnormality is 
occurs in the computer equipment. However, 
according to this first method, the no -communication 
state is not necessarily caused by the abnormality 
state of the computer equipment, and it is difficult 
to accurately detect the abnormal state of the 
computer equipment. As a result, there is a high 
possibility that an unwanted disconnection of the 
line will be made. 

On the other hand, a second method has 
been proposed to transmit an exclusive control code 
with respect to the communication device when an 
abnormality is generated in the computer equipment . 
However, according to this second method, it is 
necessary to modify the hardware and software of the 
computer equipment from the existing hardware and 
software in order to generate the exclusive control 
code . 

As described above, it is conventionally 
impossible to disconnect the line by accurately 
detecting the abnormal state of the computer 
equipment using a simple structure or, to disconnect 
the line by accurately detecting the abnormal state 
of the computer equipment without the need to modify 
the existing hardware and software of the computer 
equipment . 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to provide a novel and useful 
communication device in which the problems described 
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above are eliminated. 

Another and more specific object of the 
present invention is to provide a communication 
device which can disconnect a line by accurately 
5 detecting an abnormal state of a computer equipment, 
without having to modify existing hardware and 
software of the computer equipment, and by use of a 
simple structure. 

Still another object of the present 

10 invention is to provide a communication device 

characterized by detecting means for detecting a 
signal peculiar to a universal serial bus (USB) 
obtained via the USB, and disconnecting means for 
disconnecting a line which is being used for a 

15 communication when the signal peculiar to the USB is 
not detected by said detecting means within a 
predetermined time. 

The signal peculiar to the USB may be 
selected from a group of a frame start (SOF) signal, 

20 an interrupt transfer request signal, a control 
transfer signal and a bulk IN transfer request 
signal . 

According to the communication device of 
the present invention, it is possible to disconnect 

25 a line by accurately detecting an abnormal state of 
a computer equipment, without having to modify 
existing hardware and software of the computer 
equipment, and by use of a simple structure. 

Other objects and further features of the 

30 present invention will be apparent from the 
following detailed description when read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



35 



FIG. 1 is a system block diagram showing a 
first embodiment of a communication device according 
to the present invention; 
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FIG. 2 is a flow chart for explaining the 
operation of the first embodiment; 

FIG. 3 is a diagram for explaining the 
first embodiment; and 
5 FIG. 4 is a diagram for explaining a 

second embodiment of the communication device 
according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 A description will be given of various 

embodiments of a communication device according to 
the present invention, by referring to the 
accompanying drawings . 

FIG. 1 is a system block diagram showing a 

15 first embodiment of the communication device 
according to the present invention. In this 
embodiment, the present invention is applied to a 
case where a host unit communicates via the 
communication device and a wireless telephone set. 

20 As shown in FIG. 1, a communication device 

1 connects a host unit 2 and a wireless telephone 
set 3. The communication device 1 is connected to 
the host unit 2 via a universal serial bus (USB) 4. 
In addition, the communication device 1 is connected 

25 to the wireless telephone set 3 via a data line 5-1, 
a command line 5-2 and a control line 5-3. The 
wireless telephone set 3 is connected to a network 6 
via a line, and connects to a remote unit (not 
shown) via the network 6. 

30 The communication device 1 includes a USB 

interface (USBIF) 11, a data controller 12, an 
interrupt detector 13, a timer 14 and a line 
controller 15. The host unit 2 is formed by a 
computer equipment such as a personal computer which 

35 has a known structure including a CPU (not shown). 

An application software 21 and a driver software 22 
are executed by the CPU of the computer equipment 
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which forms the host unit 2. The wireless telephone 
set 3 is formed by a portable telephone set, a PHS 
telephone set or the like having a known wireless 
telephone function 31. 
5 The USB 4 is a standardized serial bus 

which connects a personal computer and a peripheral 
equipment thereof. By transmitting signals using 
the USB 4, it is possible to manufacture the 
peripheral equipment at a low cost. Hence, existing 

10 personal computers employ the USB 4 as a standard, 
as an external bus. This embodiment effectively 
utilizes the USB 4. 

During a normal operation, the host unit 2 
connects via the application software 21 and the 

15 driver software 22 to the line, via the 

communication device 1 and the wireless telephone 
set 3, to transmit and receive data. The 
communication device 1 detects a change in the data 
transmitted from the wireless telephone set 3 and 

20 received via the data line 5-1 or, a change in a 
command received via the command line 5-2, and 
stores change information related to the detected 
change in an internal buffer (not shown) of the 
communication device 1. For example, the internal 

25 buffer may be provided within the data controller 12, 
within the line controller 15 or, within the USBIF 
11. 

In order to detect a change of state of 
the communication device 1, the host unit 2 issues 

30 an interrupt transfer request with respect to the 
communication device 1 at predetermined time 
intervals. The interrupt transfer request is made 
by transmitting an interrupt transfer request signal 
to the communication device 1 via the USB 4. This 

35 interrupt transfer request signal is peculiar to the 
USB 4. An interrupt transfer is made when 
periodically transferring small amounts of data from 
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the communication device 1 to the host unit 2 . For 
example, the change information stored in the 
internal buffer is transferred from the 
communication device 1 to the host unit 2 by the 
5 interrupt transfer. Because of the structure of the 
USB 4, a data transfer cannot be started from the 
communication device 1 even in the case of the 
interrupt transfer. The data transfer is started by 
a polling operation which is carried out by the host 

10 unit 2 to determine whether or not data to be 

transferred to the host unit 2 exists within the 
communication device 1. 

The communication device 1 constantly 
monitors the existence of the interrupt transfer 

15 request made via the USB 4. More particularly, the 
interrupt detector 13 detects the interrupt transfer 
request signal which is received via the USBIF 11. 
When a detected time interval of the interrupt 
transfer request signal is within a detection time 

20 interval which is preset in the timer 14, the 

interrupt detector 13 judges that the operation of 
the host unit 2 is normal, and the communication via 
the line which is connected to the wireless 
telephone set 3 is continued. In this case, the 

25 data received via the USB 4 are transferred to the 
wireless telephone set 3 via the USBIF 11, the data 
controller 12 and the data line 5-1. In addition, 
the command received via the USB 4 is transferred to 
the wireless telephone set 3 via the USBIF 11, the 

30 line controller 15 and the command line 5-2. 

Furthermore, the control signal received via the USB 
4 is transferred to the wireless telephone set 3 via 
the USBIF 11, the line controller 15 and the control 
line 5-3. 

35 On the other hand, when the detected time 

interval of the interrupt transfer request signal is 
longer than the detection time interval preset in 



the timer 14, the interrupt detector 13 judges that 
the operation of the host unit 2 is abnormal, and 
the line controller 15 forcibly ends the 
communication by disconnecting the line which is 
5 connected to the wireless telephone set 3. The line 
can be disconnected by a line disconnecting method 
which supplies a line disconnect instruction to the 
wireless telephone set 3 or a line disconnecting 
method which cuts OFF a power supply of the wireless 

10 telephone set 3. The connection of the line which 
is being used for the communication can be 
disconnected by supplying a command or a control 
signal for disconnecting the line from the line 
controller 15 to the wireless telephone set 3 via 

15 the command line 5-2 or the control line 5-3. In 

this case, it is possible to prevent the accounting 
from being continued unnecessarily with respect to 
the use of the line and the connection to a 
destination. In addition, the power supply of the 

20 wireless telephone set 3 can be cut OFF by supplying 
the command or the control signal for cutting OFF 
the power supply from the line controller 15 to the 
wireless telephone set 3 via the command line 5-2 or 
the control line 5-3. In this case, it is not only 

25 possible to prevent the accounting from being 

continued unnecessarily with respect to the use of 
the line and the connection to the destination, but 
it is also possible to prevent unnecessary wear of a 
battery of the wireless telephone set 3. 

30 FIG. 2 is a flow chart for explaining the 

operation of this first embodiment. In FIG. 2, a 
step SI sets an upper limit value of the timer 14, 
and sets the line disconnecting method which is to 
be employed. A step S2 starts a communication via 

35 the wireless telephone set 3 based on a 

communication request signal from the host unit 2, 
and starts a count of the timer 14. A step S3 
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decides whether or not a counted value of the timer 
14 exceeds the set upper limit value . If the 
decision result in the step S3 is NO, a step S4 
counts up the counted value of the timer 14. A step 
5 S5 decides whether or not an interrupt transfer 
request is issued with respect to a concerned end 
point. The end point refers to a part forming an 
information source or sink during the communication 
between the host unit 2 and the communication device 

10 1. The process returns to the step S3 if the 

decision result in the step S5 is NO. On the other 
hand, if the decision result in the step S5 is YES, 
a step S6 clears the counted value of the timer 14, 
and the process returns to the step S3. In addition, 

15 if the decision result in the step S3 is YES, a step 
S7 disconnects the line which is being used for the 
communication, and the process ends. 

The signal peculiar to the USB 4 is of 
course not limited to the interrupt transfer request 

20 signal, and other signals such as a frame start 

(SOF) signal, a control transfer signal and a bulk 
IN transfer request signal may be used. The SOF 
signal is a packet which is issued from the host 
unit 2 for every 1.0 ms ± 0.05%, for example, and 

2 5 indicates the start of each frame. This SOF signal 
is not issued with respect to a specific 
communication device or end point, but is issued 
periodically if the host unit 2 has an appropriate 
configuration. On the other hand, the control 

30 transfer signal is issued when using a control 

transfer mode in which the communication device 1 
transfers configuration information thereof or the 
like to the host unit 2 and the host unit 2 
transfers configuration information thereof or the 

35 like to the communication device 1, and also when 
transferring a small amount of data. The control 
transfer signal corresponds to a standard device 



request or the like which is defined by the USB 4, 
and thus, the control transfer mode is supported 
without exception by any unit or device which 
supports the USB 4. In addition, even in the case 
of a request other than the standard device request, 
it is possible to use a vendor request as the 
control transfer signal to have a peculiar meaning. 

When using the bulk IN transfer, it is 
possible to use the bulk IN transfer request signal 
similarly to the interrupt transfer request signal 
described above . 

When using the SOF signal as the signal 
peculiar to the USB 4, it is possible to detect the 
abnormality related to the hardware of the host unit 
such as the cutting OFF of the power supply of the 
host unit 2. In addition, when using the interrupt 
transfer request signal or the control transfer 
signal as the signal peculiar to the USB 4, it is 
possible to detect the abnormality of the host unit 
2 such as hang-up which is caused by software, 
because both the interrupt transfer and the control 
transfer are not only dependent on the hardware of 
the host unit 2 but are also dependent on the 
operation of the application software 21 and the 
driver software 22 for carrying out the 
communication. The above described signals peculiar 
to the USB 4 are not implemented exclusively for 
detecting the abnormality of the host unit 2, and 
are used during the normal operation of the host 
unit 2. For this reason, it is unnecessary to 
modify the hardware and software of the host unit 2 
in order to realize the present invention. 

FIG. 3 is a diagram for explaining this 
first embodiment. In FIG. 3, those parts which are 
the same as those corresponding parts in FIG. 1 are 
designated by the same reference numerals, and a 
description thereof will be omitted. In FIG. 3, a 



connector 42 is provided on one end of a cable 41, 
and a connector 43 is provided on the other end of 
the cable 41. The connector 42 is connected to a 
USB connector of the host unit 2, and the connector 
43 is connected to a connector of the wireless 
telephone set 3. The cable 41 forms the USB 4. In 
addition, the communication device 1 shown in FIG. 1 
is built into the connector 43. Accordingly, pins 
of the connector 43 are provided in correspondence 
with the data line 5-1, the command line 5-2 and the 
control line 5-3. By providing the communication 
device 1 within the connector 43, it is possible to 
connect the host unit 2 and the wireless telephone 
set 3 to the communication device 1 having the 
function of automatically disconnecting the line, by 
simply connecting the host unit 2 and the wireless 
telephone set 3 by the cable 41. 

FIG. 4 is a diagram for explaining a 
second embodiment of the communication device 
according to the present invention. In FIG. 4, 
those parts which are the same as those 
corresponding parts in FIG. 3 are designated by the 
same reference numerals, and a description thereof 
will be omitted. In FIG. 4, a connector 52 is 
provided on one end of a cable 51, and a connector 
53 is provided on the other end of the cable 51. 
The connector 52 is connected to a USB connector of 
the host unit 2, and the connector 53 is connected 
to a connector of the wireless telephone set 3. The 
cable 51 forms the USB 4. In addition, the 
communication device 1 shown in FIG. 1 is built into 
the host unit 2 or the wireless telephone set 3. By 
providing the communication device 1 within the host 
unit 2 or the wireless telephone set 3, it is 
possible to connect the host unit 2 and the wireless 
telephone set 3 to the communication device 1 having 
the function of automatically disconnecting the line. 
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by simply connecting the host unit 2 and the 
wireless telephone set 3 by the cable 51. 

Next, a description will be given of a 
third embodiment of the communication device 
5 according to the present invention. In this third 
embodiment, a log storage section is further 
provided to store a log of the disconnection of the 
line, in addition to the structure of the first or 
second embodiment described above. For the sake of 
10 convenience, it is assumed in this third embodiment 
that the log storage section is formed by the 
internal buffer of the communication device 1. 
However, it is of course possible to form the log 
storage section by a memory or the like which is 
15 independent from the internal buffer. Moreover, the 
log storage section may be provided within the host 
unit 2 or within the wireless telephone set 3. By 
providing the log storage section and storing the 
log of the disconnection of the line, it is possible 
20 to access the log at an arbitrary time from the host 
unit 2 or, to automatically access the log and 
notify the log to the user of the host unit 2. 

When restoring the host unit 2 , the line 
controller 15 may re-connect to the line which was 
25 disconnected, using the log which is stored in the 
log storage section. 

Next, a description will be given of a 
fourth embodiment of the communication device 
according to the present invention. In this fourth 
30 embodiment, a notifying section is further provided 
to notify the disconnection of the line to the host 
unit 2, in addition to the structure of any one of 
the first through third embodiments described above. 
In this fourth embodiment, it is assumed for the 
35 sake of convenience that the notifying section is 
formed by the line controller 15. In other words, 
the line controller 15 of this fourth embodiment 
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instructs the disconnection of the line to the 
wireless telephone set 3, and also notifies the 
disconnection of the line to the host unit 2 via the 
USBIF 11 and the USB 4. 

It is possible to employ a known notifying 
means when notifying the disconnection of the line 
to the user of the host unit 2. In other words, the 
disconnection of the line may be notified to the 
user by a display output using LED or the like, and 
an audio output using a buzzer, a melody, voice 
message or the like. In addition, in a case where 
an electronic mail function is provided in the 
wireless telephone set 3 for sending electronic mail, 
this electronic mail function may be used to notify 
the disconnection of the line to a manager or the 
like at a remote location by sending an electronic 
mail . 

Further, the present invention is not 
limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 
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WHAT IS CLAIMED IS 



1. A communication device comprising: 
detecting means for detecting a signal peculiar 
to a universal serial bus (USB) obtained via the 
USB ; and 

disconnecting means for disconnecting a line 
which is being used for a communication when the 
signal peculiar to the USB is not detected by said 
detecting means within a predetermined time. 



2. The communication device as claimed in 
claim 1, wherein the signal peculiar to the USB is 
selected from a group of a frame start (SOF) signal, 
an interrupt transfer request signal, a control 
transfer signal and a bulk IN transfer request 
signal . 



3. The communication device as claimed in 
claim 1, wherein said disconnecting means instructs 
a disconnection of the line which is being used for 
the communication via a command line or a control 
line, with respect to a wireless telephone set which 
is coupled to the communication device. 
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4. The communication device as claimed in 
claim 3, wherein said disconnecting means 
disconnects the line which is being used for the 
communication by cutting OFF a power supply of the 
wireless telephone set. 



5. The communication device as claimed in 
claim 1, further comprising: 

notifying means for notifying a disconnection 
of the line which is being used for the 
communication . 



6. The communication device as claimed in 
claim 5, wherein said notifying means notifies a 
disconnection of the line which is being used for 
the communication using an electronic mail function 
of a wireless telephone set which is coupled to the 
communication device. 



7 . The communication device as claimed in 
claim 1, further comprising: 

log storage means for storing a log of a 
disconnection of the line. 



8. The communication device as claimed in 
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claim 7, further comprising: 

control means for re-connecting to the line 
which was disconnected using the log of the 
disconnection of the line stored in said log storage 
5 means, when restoring a computer equipment which is 
coupled to the communication device via the USB. 



10 

9 . The communication device as claimed in 
claim 1, wherein said detecting means and said 
disconnecting means are built into a connector of a 
cable connecting a computer equipment and a wireless 
15 telephone set. 



20 10. The communication device as claimed 

in claim 1, wherein said detecting means and said 
disconnecting means are built into one of a computer 
equipment and a wireless telephone set which are 
coupled via the communication device. 



11. The communication device as claimed 
30 in claim 2, wherein said disconnecting means 

instructs a disconnection of the line which is being 
used for the communication via a command line or a 
control line, with respect to a wireless telephone 
set which is coupled to the communication device. 



35 
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12. The communication device as claimed 
in claim 11, wherein said disconnecting means 
disconnects the line which is being used for the 
communication by cutting OFF a power supply of the 
wireless telephone set. 



13. The communication device as claimed 
in claim 11, wherein said detecting means and said 
disconnecting means are built into a connector of a 
cable connecting a computer equipment and a wireless 
telephone set . 



14. The communication device as claimed 
in claim 11, wherein said detecting means and said 
disconnecting means are built into one of a computer 
equipment and a wireless telephone set which are 
coupled via the communication device. 
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ABSTRACT OF THE DISCLOSURE 

A communication device is constructed to 
include a detecting section for detecting a signal 
peculiar to a universal serial bus (USB) obtained 
5 via the USB, and a disconnecting section for 
disconnecting a line which is being used for a 
communication when the signal peculiar to the USB is 
not detected by the detecting section within a 
predetermined time. 
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k (T1ZP>4,WWl1k<n*-fr) fltU-TV-ii". for which a patent ia sought on the invention entitled 

COMMUNICATION DEVICE 



k (T£fttl't I x$l£iOVt-ri^V'>*§&l±. the specification of which is attached hereto unless the following 

*lt£.r*m tt. box Is checked: 



ft 11. ***fli*»H4r*t/ KSCJriE«t»l«3i«T»«r)*WL. I hereby state that I have reviewed and understand U 
ftftZ&MLTK^ZZk&ZHZXWlit. the above identified specification, including the claims, 

amended by any amendment referred to above. 



I acknowledge the duty to dladoee informatiofl which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.U. 
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w needs of (he individual case. Any com menu no the 
Trademark Office. Washington, DC 20231 . DO NOT 
rserk*. Washington. DC 20231. 
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Japanese Language Declaration 



(b)J»'teS&£T*£<0. & {sUa.*«tsl©#Jit< i t— ±W*Jfi 
ii£Lri»a«fF«A*W 3 6 5 {a)^*CjE-f <lHl|Bffi«. X 

(ts*a*:wia:ataii tic. **.*lt^5. 

Tic. W4r?-^tS;it\ TLT^Jt. 



Prior Foreign Application(a) 

Pat . Appln. No. 2000-156 44 1_ 
(Number) 
(**) 



(Country) 



(Number) 



(Country) 



tt.i, £3 5 1 1 9*(e)*fc*V»TTae»* 

BD*tWrKJ««&KaE41**vfcHl3ril«rC^K:±««r'fcL*i-. 



(Application No.) 



(Filing Date) 



fttt. TIE<0*Sc£A3r5 3 5«1 2 o*«:«v*TTe«* 
B#^Ulaf.££#£ixfcr*f«J. XI±*s«»fteL-CV*&tHr- 
tt^J*W3 6 5 *{c)fc«T<*W*rr£,Ki*L*i-. * 
fc. 3tcHi«»*fl*aB«3r , J«F*»3|tlSi6IW{3 5S112* 

WrHWcHWS v*a^U *> . *09&ff JMlMaHMiril 0 

T«*iirj«t»K**4« v tfc. **«R!jtSAft3 7«i*5 eg* 



(Application No.) 



(Filing Date) 
(rf.JSR) 



I hereby claim foreign priority under Title J J, United States Code, 
S«ction 119 l*Hd) or 365(b) of any foreign application^) for patent 
or inventor'* certificate, or 3C6(a) of any PCT International 
application which designated at least one country other than the 
United Stat**, listed below and have also identified below, by 
checking the box. any foreign application for patent or inventor's 
certificate, or PCT International application having a ruing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

26/May/2000 

(Day/Month/Year Filed) D 



(Day/Month/Year Filed) 



I hereby claim the benefit under Title 38, United States Code. 
Section 119<e| of any United States provisional applications) listed 



(Application No.) 
{Wtflft-*) 



(Filing Date) 
(rtiafB) 



I hereby claim the benefit under Title 3S, United States Code, 
Section 120 of any United States application! s), or 386<c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed In the prior United States or PCT 
International application in the manner provided by the first 
paragraph or Title 36, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined In Title 37. Code of Federal Regulations. 
Section 1.M which became available between the filing date of the 
prior application and the national or PCT International filing data of 
application. 

(Status: Patented, Pending, Abandoned) 



(Application No.) (Filing Date) 

(UK**) (UJIHB) 

fill. afl#wto»c*1 , ^T* J W» l t , T?«t* s f?<t5* 
JC»1'<*W*^TK35t?4>ac:«i:rv^ie:. 3 fete* 

<0t*fr*L-*i-. 



(Status: Patented, Pending. Abandoned) 

(%i5c: «iw»ra. «*<»». ft**) 

I hereby declare that all statements made herein of my own 
knowledge are true and that al statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that wiltful false 
statements and the Hke so made are punishable by fine or 
Imprisonment, or both, under Section 1001 of TWe 1* of the 
United States Code and that such wiiMui false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 
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&m •■ JfcliTJOW&W* £LT> *WMKMt«-«« POWER OF ATTORNEY: As • named Inventor, I hereby appoint 
^S*Sr*#^ffiW«lciTLT*^ti#a±±fc»±ftaA the following attorney^ and/or agent(s| to prosecute ihit 
£LT. TSEtfJ* frfS^V^fc Lit". (#sJf.±\ "ifclJttS application awl transact all busitwss m the Patent and Tradeimrfc 
A^ft^it^aSS-^-ir^SlWw i) Omct connected therewith (Ust nam* »nd r+gfstr»t/o* number) 

James D. Halscy.Jr.. 22,729; Harry John Staas, 22,010; David M. Pitcher, 25,908; John C. Carvey. 28.607; J. Randal] Beckers, 

30.358; William F. Herbert. 31 .024; Richard A. Gollhofer. 31,106; Mark J. Henry. 36.162; Gene M. Garner II, 34, 172; Michael D. 

Stein. 37.240; Paul I. Kraveu, 35.230: Gerald P. Joyce, III. 37,648;Todd E. Marlette. 35.269: Harlan B. Williams. Jr., 34,756: 
George N. Stevens, 36,938; Michael C. Soldner, 41,455; Norman L. Ourada, 41.235; Kevin R. Spivak. P-43,148;and William M. 
Schertler, 35.348 (agent) 

*@i£M'7 l C Send Correapondence to: 



Washington. D.C. 20001 



m. mKtfm • 1H& Telephone Calls to: (nam* tnd fe/epW numb»r) 









Ful name of sole or first inventor 

Makoto Saotome 






Rtt 


Inventor's signature Date 

^.niwfo Xn^WJ?, October 27, 2000 




<±m 




Kawasaki, Japan 




mn 




CHizenshlp 

Japan 








Poet Office Address 

c/o FUJITSU LIMITED, 




1-1, . Kamikodan&ka 4-chcme, Nakahara-ku, 
Kawasaki-shi, Kanaqawa, 211-8588 Japan 








Fl* name of second Joint Inventor. If any 

Nobuhide Maruo 






aft 


Second inventor's signature Dale 

October 27, 2000 








Residence 

Kawasaki , Japan 




DBS 




Crtizenship 

Japan 








Post Office Address 

C/O FUJITSU LIMITED, 




1-1, Kamikodanaka 4-chome, Nakahara-ku, 
Kawasaki-shi, Kanagawa, 211-8588 Japan 




iii) 




(Supply similar Information and signature for third and subsequent 
joint inventors.) 
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